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(54) [^i»(D«ii:] ^mmM^MPtmsmm 

(57) [^*«>] 

I m^^m ] wfe^f^j^Tt^i^ lot, -e-<7)Wfei|i 

h-oX. mi^immt/tmi. CasSigNy :Eu 
crmiF^m^jiMlZ, Al, Cu. Mn, Mg^Sr-^ 




11.12 
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[mm 1 ] mi <r>m:.x^^ h;Ko^^^< t t-gp 

*-jT. mia^^fc!tJ)^3Kf*c«. Lx My N 
(2/3X + 4/3Y) •■ Z (m. B Mg, C 
a. Sr, Ba. Zn. Cd. HgOI Ifi*»/i^Saf 
J; ')S{fix^^i'^^< h 1 StLh^^^-rs. Mti. 
Si. Ge, Sn, Ti. Zr. Hfcoivmi^h 

ti-S-WUTfcO, *>0. Mg. Sr, Ba. Zn. C 
a.Ga. In, B.AUCu.Mn,Li.Na. 

K. Re, Ni, Cr. Mo, OSlJfF e*^f>^§ap<}: 

[n*ja2] mt^itmL^mi. Lx My n 

<2/3x + 4/ 3Y) ;Z (Lti, Mg, Ca, S 
r, BaCOI I filli*>^>:3:I.Pi OS{ftll)ij'"^r< 1 1 1 

Mg, Sr, Ba, Zn. B, Al, C 
Mn, Cr, OSi;fN i *»<i>:Sri,Sf J: OStfiiSiJ'- 

^< i: t> 1 atui j^^t^i, c: t ^mib-tmim i 

[»*3I3J ffiriBZT«$iXl>K?S^J{i, EnX'hh 
i t $: ^ i: -t S it^ 1 Xti 2 cOV^t'tlJ&^fcriaaoS 

[11*^4 3 B!fieZ-C^$ii|,MvS^J(i, Mn, B, 
Ce, Mg, Cu, A iaufEu<Oo-*9i!'-5r<i: t> IS 

; t fc-f sa*^ 1 x«2<7)v^-rn*>tiai{<og 
i t ^mib-ttn^ 1 x«2<^v^-^it*>Kie«<7)g 

Clf*^7] KieLfclJfleZfcti, L:Z=1 : 0. 
0 0 1 ~ 1 ;l.ii:OBg«S:>frtl. t Sr^mt -ri.f» 

-1 Ox/m<7):^#$T'S>SCtS-!|fiai:-tSff*:fli;!, 



[ff^js 1 0 ] m^im'mtmi. 5 2 o n m*^^> 

7 8 0 n mcoai[:ft|fflt|^ie||20lBtX'<i? hyl/S-ij-^ 

^sff^'^^i'J:<bh\^rnt^mz%m<^m.\mmm. 

immil^ LxMyN,2/3x + 4/3y) : 

Z (Lti, Be, Mg, Ca, Sr, Ba, Zn, C 
d, Hgoi Ifli*»<i,=5rSPJ:0Stf<xSi!'^^r<i:ti 
aJjLh^^*^-!.. M(i, C, Si, Ge, Sn, T 
i, Zr, Hfoi v«*><t>;5rl.SfJ:0jStfii6^^^< 
tt>iam±Sr^flrtS. Ztt, MSSiJT'J)!.. ) fig 

Mg, Sr, Ba, Zn, Ca, Ga, In, B, A 
1, Cu, Mn, Li, Na, K, Re, Ni, Cr, 
Mo, om/F e-b^h^j:hmX*)mXtlt!i^tj:<^b{>\ 

MWL^^^-ti>mmmim<r>m&-mxh-^x , m 
t^itwi^mwrni. ry^-rmm^^x-mj^ 

[mm 1 2 ] Miemti. ^^t^-^sttwc^i.-:)}? 

|g203^3KX'^^ V)V^:'J^tj:<^ti> nXkMLXUhlt. 
{mm 1 4 3 l?iB«5fe»tc{4, -b D -^Am/SS^x 

imm 1 5 3 mimm\.z-^^^fix\^^. ma^ 
i}nmzis,m(o^imnm^tcomnmii. 1-15 

Crt^^ 1 6 3 BineiS 1 co^X^^f hMi. 3 6 0 
-5 5 0nm(c|%3t»ftl:*LTfcO. MieiS 1 cOfBK 

1 ioi^x'^;? h;K7)fi!j(7)-g|5i: ^ tm-^^fixmm^ 
T, mmmMz-%^^-)xx\^hz.fk^'^h-fm 
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« 1 3 J!)iE 1 7 O^"^: < 1 1 V^i^>-:itiea<0ffe3e 

mm., 

imm. 1 9 3 Buia3%?^B«, ¥^iSBfF«R a 
3!)«7 571>S9 5T'*0. €lSS**2 0 0 0K*»4>8 0 0 

[000 1 J 

TLEDj tv^o, ) tm^iiiiibmi^-^h^cmM 
[0002] 

[ fi£*«oa{ri ] L E D « . < 

=5:feOlBfe5:f •5.. ^/c. LED^vrJcffl^^^jixSL 
[0003] LEDcoyecry-^^:n^mzJ: 

m:i^tm<^-f^y^^tix\>^h.i^i'-yrii. I 

nGa.Nmm'Srm'o'k^LEDX'hl. tfc. 3- 
T-fy^^BWi, (Y. Gd ) 3 (A 1 , Ga) 5 O 
, 2<^fi«^T'^^il-2.YAG;^^3tft*^<£*>^TV% 

^nmmtLxm^. n&<mmm-&. ^on 

^tnm^m^-^h^tiXAWi(DSiz{iQnt tx 
[0004] 

[^Dg*j»^tJ:pt-rsiis] ^fsiwefet 

<omm^j:b'iiK^X{i. '^^^ifi.^m/tim&M<0&i^<^ 

Wtm-tK m.<^^t:>tlX\^h. tfZ, LEDti, ii 

mtit^x. -mtzm^ifi^<^ Acosiz^^u^fc 
I.. 

[ 0 0 0 5 ] f*oT . ^^mi. "^^^^i^fcm^ 



tz. ^LED^bm-^h-^txmmhm^hm^ 
izmtx^i^ hJi'i:^-rhm{mmmii:mm-thzb 

imb^?,. 
[0006] 

5:^1.. mi^icom^x^i^h)i^bm^j:^mmi,zm 

S>ot. H!iieg'fk!il)it3K«c«, Lx My N 
{2/'3X + 4/3Y> : Z (Hi, Be, Mg, C 
a. Sr. Ba, Zn, Cd, HgOI I 

C. Si. Ge, Sn. Ti. Zr. H f (7) I Vfi*>A, 
^l>if<l:03gtfit&^^^<i:tl«tLh^^W-ri>. Z 

bh-t^LXar). Mg, Sr, Ba, Zn, C 

a, Ga, In, B, Al, Cu, Mn, Li, Na, 
K, Re, Ni, Cr, Mo ^ ORt/F eii>(i,:^j:hmX 
0Stfix^^->5r< b h 1 SJjLh^-^W-t^ ^ b ^Wlb 

•t^mmmytmzmi-h, ±im^m^7tmmM 

eo\^±^m^Zb I. , Z(Ommi^i)^Xn^j:\^ 

1 1 J: 0©«:oe@3&i%-*-p±# < :5r 0 , 
L < ft < ^ tzi^X'h hb^thti^.U^ 

j\^i^hmtmm:izthzbm^h. tt^. « 

#1^ J: a =5:«^St'fi, «3l&l*tt*qsijat ^rl, , 
fctf>, M^k^*)^3K«J<7)S*^i)S7C^{c, B, Mg, C 
r, Ni, Al^j:i:iUm(z-t^^ithZbiZXr)^m 

mmx.i>zbtiK'ih. ztuzx*). r^xri-im 
<om^w:tz:^%mizg^h^im^tmimm-th z t 
m^h, rcoct^tc, ^miz-t^^tix^^^mm 
^tjmaxifmm^jimtr^t&zbizi^x. mt/t 

JR. Kit, utajs^'^-fbt, ^^at&u^TfcojRoaiL, ^ 
^j:b'<DmmmizmhmmnzA^<mmt:mi- 

[00071 ifrteg-ftiRj^jtmi, Lx My n 

(2/3X + 4/ 3Y) ••Z(Hi. Mg, Ca, S 
r, BatfOI I|i*-i^>^:Si¥J;OStf^^S^^^:<t^>l 
aJ^LhSr^^r-t*. Mti, SiTS)!.. Zti, Kvg^jT' 

fcO, Mg, Sr, Ba, Zn, B, Al, C 
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h;^k:4 0 0-4 6 0 n m(rm.^^^-th 

wfeL E D s-ffiffl . ^%m\zm'^wimmizm 

St^l.fc5 6 0-6 8 0Mje(3h'-^'jfe:RS:^rfl), a 

[00081 muzx'^^ixhmmu. Eux-h^z 

t*^ffiLV^. CLtltii). 2 5 0-4 SOnraftfiacO 

4 6 0 n mfc®^§it;tm 1 (Tt^X^^ h)V 
"kmifmrni^zmth 580*»^620nm5fi 

mz^i^^^^-tmrnkm^^mk-fh c t *^'t-& 
hph-chi. ztiizx*). «feLEDt*3%BB<oa^k; 

[ 0 0 0 9 H^2Z-C«§*tSBeSS'M. Mn. C 

msmizEu<7)^?:m^^i^'^tm^hm.mzMckw.^ 

ifiX'%ht>hX'hh, 

C 0 0 1 0 ] B^iexSt/Yti. X=2, Y=5t'fcl>; 

'm.^m^mhzbifiX'th-h^t^x'hh.i^L. l 

X = 2t^ra. 0*0. Zo. 0 3 
B^TCSli, L, 97Z0. 03M5N8 t^Sixl.. 
( 0 0 1 1 ] H?ieXSlXY«. X=K Y='7X'hhZ 

itvmmimm^zbi^x'^ hii>(^x'hh. 

[00 1 2] lifieLtfiieztCi, L : Z=l : 0. 0 
0 1 ~ 1 o*;Pit<0RH5RS:*-f Si t a: Lx 

IVIyN(2/3x + 4/ 3Y) : ZT'^Jftl,**^^ 
7C#*<7)Z(7)i2^iiJ^5:±ie^H(c-ri,c:i;jcJ:0, S 

$f*L<«. L : Z=l : 0. 0 0 3~0. 0 5(0^;P 

i>. tti, M.m<r>Eu</)^t-^V!9if!SmX'$>^t:if). Eu 

(^t^mE^itmim^H-^ztiz^*). ^mm^ 



[0013] mss.^mm^i. ^m.mo . i - 

lOum<r>:kt^XhhZbifi^t.L\\ LED^LE 

D y yr<DX 0 ^j:m,^s<7)i^ , mmmytjm^imi 

^^W&l^zOum IX\>^X. ©S*vJn§ V i: ^Mli^j'- 
=5r<-C-rtf. -e^-^r. %3(3»*ttHRt:*j^<0*-3&f 

[0014] m^mit'm^mi. mi)-h^^mmizm2 

»*tv\ fMlLEDi:j|*>/i>;S^iSfc||2<Oll3K^'< 

^ h/l^i:^-timmmmbt:m^^h^i:lZtlzX 

X'^h. 

I0 0 15]mmitmm:^it. 520nni*»4.78 
0 nmcriiS;RliH(CB$iB|g2c0^3fe^'<.^ h;P$:ii''>^< 
ItUiWL-TV^SCltiWt LV^. 4 0 0-460 
nmfc:S)^$nJtSI3'l-X«#feLEDt 5 7 0 nm*><?> 

7 3 0 nmi7)^:SliHtCB?iBlg2(7)50iX'<^' htl?:^ 

•thmmnmb imi^-^t>^i ztizxOs mm 
m^iz^tffttm.mm^mm-t?>zbtiiT^ i. 

[00 161*||BB{i:^ LxMy N 

(2/3X + 4/3Y) : Z (L(i:, Be. Mg. C 
a, Sr, Ba, Zn, Cd, Hg<7)I I(i*>^>^Saf 
J: OStftl«.i!'-^< 1 1 1 a£U:S'^*^«. . Mti. 

Si, Ge, Sn, Ti, Zr. HfcOIVfi*»4> 
=5rl>IPPct *)Mimh:i'^^j:< b 1 1 SJ^ZUi^^^-ti.. Z 

tt^WLTfcO, Mg. Sr, Ba, Zn, C 

a, Ga, I B. Al , Cu, Mn, L i . Na, 
Re. Ni. Cr. Mo. OSt^F e*»^>^§SfJ; 

mm-mx-h-ox. miSMmmmc^mmt: . rv 

m.b-^hm.wimm<r^-ms:mh. mxmz 
fcv^T. mjt:^xbLxmn:^m^m%^tsmmti<mm 

tiJ::h-^mmmtWm'i>iz-i!tiih X o lc=5rl. . 
Z<r)id^j:ir>mmii. ^mb^j:<J. f63K»«. & 

C:fiSHi:=3:S. Z<r)rcib. Ty=t~mm%'i>Tm^ 
^mzbizX^. SotarS-rftft-ii-f. ^!Bj$:-^^^r 

tz. Rmm^\^±tpm*imx^^^ik^wi:smi- 
hzbt^x'th. 

[0017] fieM)S«, g^i:*n?s*J®<oi>o(3r5-ffl 
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[0018] m 1 o^x'^^ hjui^th 

®J*tm2c7)5%3K;^'^^' h;l^SriJ'-^r< fc 1 1 tLh^TLT 
«5fiem3t«t tti , l ;!>M l l cryj'-^j: < 1 1 V ^-fit 

[0019] H^«^^^i|£t^i. -t v ^M^x-im^titi^ 
x^^izbmti^\ YAGjk^m^i^^i-hz 

ffiMX = 0. 348, Y=0. 367, •feS@4 9 3 9 

LX . WfeL E D t W«« 1 T^S 1 1 <:0S^b!|*)m5t{*:& 

MX'li. -QM^mx^O. 454.Y=0. 416,fe 
as 2 8 2 8 K , ^lKia«T'lgfe^<7)efecol63K*^'k^> 

ill. z<7)mzift&LEDtm^min^i Komit 

m^mmim-ri,zbifix'^t. ^ytr, yagj^® 
m.tzmiti^bim^'^h^hzbiz^ fi. * 

[0020] iiiiia^3Kf*fc-^w^ii-r v^s , mi^ y ^ 

mmb mimcm mmii (ryyta < 1 1 v ^-m** i 

^^zimmmmmm b (r>mMcmi , i - 1 5 *t i 
x'^'^^ivx\^hzbmtu-^, YKGikmMbm 
-mim-w ^zimnmmmmb m.-^m.^^^t 
^m.<nim%mmbts:h. #(c. ± 

leiB^it^tct S ^ t tc J: 0 , %3tS!)$*i^»^fgfem 
oafe<OlBt$rfr ^ ^Bt^iaSrStt-r ^ i t I. . 
[002 11 ^iig|llOf63K;^'^i5'h/Hi. 3 6 0~5 

5 0 n mlzm^^^^-^hX fc 0 , WiM 1 CO^^::^'^ 
Y)V<7yyt{:<^ b \,~ntPm^fi.fdftb . Mlfi^ 1 0 

1 <?)%3feX'<^ b MZ E X = 4 6 0 n m<7)|63t«:g** 



t-S»feLED5-fiOT-tl.wfc«<T'|;Sffi, EX=40 
0 n mffmm.^^^'fh^^V.E D i,isMtl. ^ t 

(=ff 3 l67l£«oa/jN^^i: ^ Ara ( a ) 3&<JS t S i t *«^:V^ 

6 0-4 8 0ninia'?cO|BK&:ft5r®lRf SJti"^, EX 
= 4 0 0nmO^^'hLEDi&ffiffl-f|,C:t3&J-C#S. t¥ 
•^t, 3 6 0-5 5 0nmf^jSO|^iS«f-Wt^mi 

[0022] MiB^f*H, mX{4S«cTS)ot, 3fe 

0, m^<^:i!S^.^m^\zx% . mm^^m>h:L 

[0023] filE^f^lRbt^^ti, I I I ^\m^ 

\t-^mmM^m'i--xhhz.bm^L\-^, zfi\.z^ 
^ b tfx'% h . :^mizmhmmmmx'¥mf¥mi 

m-^mmm^^i:Lbxif9i(:>tihi)^i^>x' 

9 ■feiaJK*»'2 0 0 0K*>f>8 0 0 0Kt$>l. 

c:i:*«i!igFtLv^, ^ittci Oigfe^^oefec^J^s^S^- 
tlft-f^v: t^s-C^I,. ItK, »*t<«feaK*«3 0 
OOK*^/i>5000KT'*>'3, m^KfecO^JIM^^tt 
■th:ibi:^X'%h. tfc. #ae?SfettR9cofflSrK<-r 

1. c: fc t J: o*;?^w^cefe<^^i^gi&istt-ri, ^ t 
/v^^-timfm^wi:m-rizbiMmTt>?> b 

[0024] 

Rx/^commum. ^mz^^m^. mncom&com 
msj/mimim\'^xmm-ti. rzfzt. ^^m^i. z 
cymti<mmm/m&mizm&^ti^u, 

[0025] *%H8teffil.fBl^a«. 15 1 

7 h/ui^timi^ms^'Fb . mmi comx^ 
9 Y)v<r)'},^tt< b t-gBSri5^L. mm 1 <rmtx^ 

9 y)VbW£him,z'^2<r:mtx^9 yiv^'M*£< b 

^nxiM\.x\^h'mmb. i'>t£<b\.-M^hm. 
^wchh . ^M^t£mmm<n-mb ut , 0 1 irs 

x'hh. 

[ 0 0 2 6 ] j^BK^iti, -y-^r'f Tasi<7)±gs{ca 
s^ii^c^ii^fr® 2 1 , w^M^m 2 fc0is§ti^jEm 
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mv-Vy u-M. 1 3 £7)ni5ffl5:S 0 h'SW l 5 
[ 0 0 2 7 ] '9-7 r ri^ l±{C#»^jcJB2)W^J«$ 

^mmzhh 4 6 0 n injg^cO^X'<.^ 

^ils|%3ts^coft«fii 3 ^ ^ -y rioisit -oil;:: - v 

7 U- A 1 3 a t^'Cy'f -V-^y K L . lEmffi 3 Sr 
X^-y^~X' 'J - K 7 U-A 1 3 (7);* -y rrttc^itft 1 

1 < yf^m 1 2 s-aA-ti. . 1 1 1 
3-T ^ y^m 1 2 tti, ^i^miiioti)^ti4j-tc?i 

U - K 7 U— A 1 3 ?r 

[0029] ^^miz^^mmmytmi. 

LxMyN(2/3x + 4/ 3Y) : ZT'^^ixSa* 
r. Ba. Zn. B. Al, Cu, Mn. Cr, OMf 

[0030] U4, Be, Mg, Ca, Sr. Ba, Z 

n, Cd, Hgc7)l l tf*>^>^l.l¥J:OS«'iil.^i'-^< 

ttiajjLhSrif^'ti.tox'*!.. mz. ^mim^^ 

■b^h. Mg. Ca. Sr. Ba^m^^h^tmtL 

[003 1 ] M(i, C, Si. Ge, Sn. Ti. Z 
r . H f CO I Vffi7!)»/i>^SSf J: '9Stfit&^-^:< t i> 1 

[00321 Zli. MvSfflffcO. Eu. Cr. Mn. 
Pb, Sb. Ce. Tb. Pr. Sm. Tm. Ho. E 
r, Yb, Nd*>^^?,|¥J:i5Stfix2.ii'^^<i:t-a 



dEu. Mn. cemiim^x^wj^^mm-hifi. 
ti^^^ix^j:\\ z\.zE\i^m^\ ^±m7mx'hi, 

i.\,z2mh3mcr>3i^)v^-mm^. 
mm^i,t. m('<^7)Vi]^)±m±w3mt^^m\izn 

LT. Eu2 + SrJRffi^JfcLTfflV^S. Eu2 + f4. © 

^t$it^t< . 3ilOE u 2 O3 Offi^T-TfJlE^fXtV^ 

<. ft»^«5t(**5#4>ntc<V\ -ecOf^J^. EU2O 

[0033] S'fti*i«3i^t«. wmmmmiiz^ 

Mg. Sr. Ba. Zn. Ca. Ga. I n. B. A 
1. Cu. Mn. Li. Na. K. Re. Ni. Cr. 
Mo. 0&l/Fe*><o^l.gfJ:OStmSi!'^5r<fctl 
mXUk^^h. Ztih(^mii. ^mtiz^Klt: 

0, mM^^:mtbfz'ormcomi^ix\'^h. t 

/v!. B. Mg. Or. Ni. Al{4. Wt^if^UhZb 
3v^3f^fflS:WLTV^S. ffl^. B. Mg. 

Cr^(7)»!li!i«p§nTv^^v^^3fei4j£0:ftr*J. msa 

mm\i^tix\>^6ikmxr)i:>wti:i/ioi<z^-t 
mmi 1 /'2 *^^> 1 /4ss*-c@ffin> c: t 

h. -If. Fe. Moti. mMmi&T^-^hH^il 

[0034] mitwtm 1 1 14. ^i^^mf" 1 0 

««o3t&ii3t^s. ioajb!t5!i^5^i 1 t±Bm 
^i^-thm^wizmtx. ^mi^mm^fi otc 

[0035] 1 1 *^BB(c^i.a'fi:!|?) 

/u^-^j^mmmmmtii'^^^tix v^s c t *j*f * 

LV\ fflB^ -y h 'J-^A ■ T/PS-n/ASE^bM^t^® 
i:is^-th i t J: 0 . F/racofeSlclSB^^ C: t *>"C 
^ hlJ^ioX'hh , -fe 'J »>Am/S§it7t ^ 7 h 'J 7 A • 
T;P5:i'>Ajg^btim3ieft««. ^flcfBKsK^ 1 Ofc 

iBtti.. ^^T'. ^f^mt^mm^ioizxomi^h. 
?t«fe3tt . ^ >y h u »>A • Tti'^-^Aisiimmmi 

T. ZCO^ -y h 'J-^A • T;l-$-':7AK-fb!fe^3leK!l®fc 

t -mizm.-^ Lfzm^i^ 1 1 1 . #^«cfBtfg^ i o tc 

^<oefe<0^3^g(4. ^^feSttjgtRa*S7 5;F!;S 
9 5t-*)')feffiK*52 0 0 0:n)S8 0 0 0KT-J)&. !^ 
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CO 0 3 6 J (mtmm<omm ) mz. m2t 

[0037] S^OLSl^M gl|Sr^«5-tS (PI). 
S^COLti. Be. Mg. Ca. Sr. Ba. Zn. C 

d. Hg<7)i lfi*>A>^|.SPJ:OS{ffL^^^^<i:t 1 

mxti^^-th. mz. mmm^ Be. Mg. c 

a. Sr. Ba<^//|/-r*»i5^rl.T;l/;<^i;dJS^iB*J 

2J^U:-S•^■•rl.t^7)X•t,J:v\ Mf4com. 5 H-ft-^ 
mUZii, B. A 1 , Cu, Mg. Mn. A I 2 O3 ^ 

(>fifi.r)Vii 'j±a^sa. ^immmo . lumi)^ 

tit£\\ ]^(r)m.^i. 2Njy±T'S>l.c:t*WiLv^ 

[0038] wm^s i at/fA 1 mi:ishm-h (p 

yN(2/'3x + 4/ 3Y) : ZOMti. C . Si. G 

e. Sn<r>\wm-^^j:hMX^mkiiih9t£<bijl 

s i muxmmimim^Mhifi. z. 

tHzm^^1X^j:\^. Si. S i 3 N4 . Si (NHj ) 

2 , Mg2 Si^iKij^m-thZbifiX'th. Al 2 O 

3 <^fl!l. Mg. ^m-^'^im (C03 B. N i 3 B. M 
02 B) . mt^y:^'y^ H3 BO3 . B2 O3 . Cu 
2O. CuO=5rt'wfl:^t*W$ti-C<-^Tt>J:v>. S 
it. Mf-lcOLtPl^t. T)V:fymm%^. ^L< 

S i -fb^fiO^^SSti. J«) 0 . 1 m*»/s, 1 5 m-C 

hhzbmti.^\ sia)nm.i. ^mxixhtz 
htmtLw mz. mn<7)LBtx/Nismi. mmnm 
^'px-m-itth (PB) , z<r>Rm^i. -ibKc^-f, 

Mgti. i:10~10 0 0ppm3r-/-T'J)Syt:i^). 
[0039] 

[■ftn BL + N2 -» L3 N2 

I H1<7)L$:. SS#HS\*. 6 0 0-9 0 0-C. *«)5 



[0040] l^WS i Rl/A I ^S-. S^^ffl^«t>T 

M^btS (P4) . dORlS^S-. •fb2lZ5^1-. ^^c. 
A 1 t. IKl 0~1 0 00ppm:t-:J^--C*l)3t«6. 

C0041] 

[{b2] 3 S i + 2N2 S i 3 N4 
^r^fSSi t. M^am*. 8 0 0-1 2 0 0'C. *«> 

[0042] LRifM smDmimimn-rt ( p 

5) . Lai/fMgl?Og-fbii&i&. T;Prfy^H§tif>. ^ 
Kit. g^fflm*. /n-y;jf>y:?;^rt-c«)?3i$rff 

a . Plate, s i ai^A 1 mo^itmmvfi-^ ( p 

6) . l^^fc. EucO-fb-^ilJjEuz O3 J'l?)]^ 
S ( P 7 ) . mm^TtmLyi My N 

(2/'3x + 4/ 3Y) : ZcoZli. MvSi$iJT'fcO. E 
u, Cr. Mn. Pb. Sb. Ce. Tb. Pr. S 
m. Tm. Ho. E r *>/5>5r|,gf J: OStfnSi!i>^:< k 
t-atLhSr^^^l, , Zco 5 *> . #fe^l^T'IBK81[:^ 
Sr^-^-E u $:fflC^-C*^BHfc^|.g!jt^rft^ijiH^-tS 
in{cfiB«$ix^v>. ExKDit-^bLX. K-fbi 

tt, ^ 5 Hib-^. TS K^b^^fflV^Sd i: tTg^ 
SKbi'>obf'>A«, ^*JgOt<o*J»* Lv^*«. 
TfTlR<7) t CO t ffiffl-t !> d i: **t'|i & , »m^£7)T/P;!? U 

m. lMmtr>t^l5jumThiZbifiM 

[0043] ±ia!Sf4*ai. Mg. Sr. Ba. Z 
n. Ca. Ga. In. B. Al. Cu. Mn, Li. 
Na. K. Re. Ni. Cr. Mo. ORl^F e*»/S>^r 

I., tfz. B. Al. Mn^rt'coSfi'JjSfftii.-fb-^ 
(P8) fcfcV^T, ffi^«S-iS«5LT 

fpizmatizbtx'thf^. mmt^coBrnx-ma 
^tih. z<7)m<^t-^mizi,i^ H3 BO3 . Cu 

2O3. MgCl2. MgO-CaO. AlzOg.^ 
Ht^'yitm (C rB. Mg3 B2 . A 1 B2 . Mn 
B) . B2 O3 . Cu2 O. CuO^^mi). tfc. 
Mn. A l^rfti. MjSffcOSiRtffc^iS-l^itT*}*}. 

[0044] ±§mvfirf'>fdk. LRx/M sw<^mit 
s i RVA 1 ^<7)mim. e uo^fb-^isDE u 2 03 

IfS-S^-rs (P8) . Ztihff)M^ii. SHb^n^ 



!(8) 003-32 1 6751^2003-32 1 675A) 



Mft!!!!). s i at; A 1 mco^it^. E u <0^t^E u 2 
03^<oii^5:ryt:^r#ffl^*T\ ^i-i. (p 

9) . miiZ^'O. Mg. Al^Sr-^WtSLx Siy 
N(2/3x + 4/ 3Y) : E uT^^nsmiK^i-ft 

sdfcj&^T'gii. (pio) . zcTM^zummmt 
m^fssjui, it3iz7ji-t. iMtmmiz^ Mg, a 

1 . H3 BOsm<oma^i>. SCI 0-1 OOOppm 
[004 5) 

[•(1:31 1 . 97/3L3 N2 + 5/'3Si3N4 
+ 0. 03/2Eu2O3-» L, . 97EU 

0. OsSigNy. 98^0. 045 

tzfct, mti-hmm:(7ym^t:^-t6Zi:iZi: 
h, 2l3(s:t8lS7c3RLx S i 

yN(2/3X + 4/ 3Y) '• Zti, L2 S i 5 Ns : 
Eu, LSiy N, 0 : EumtL\<^t^. ZCDR^S. 

[0046] m.ii. A^fP. iS^St^. ^t? 

/V^^j:t'^:im-t^:iti}n'^h. m&iS^ii. 120 
0*><o 1 7 0 0-C<OKHT-^^$rtT^ C fc^s-CI' 

tvn M^ti. «^^lC#S$:ffV> 1 2 0 0*»<o 15 0 0 
^^{CjnSftLT 1 2 0 0*^4> 1 5 0 0'CT~m§U 

i>T^h, «3fe* 1 icomm^i. mitt^'^m ( bn > « 

v\ g-fk^'^SMHcosoffcofStc, r;^s-^ (A 1 2 
O3 ) MM(^i>-yi3:^mm-t^ztijX'^&. 

10047] vxhffiWfm^mm-tiztiz^'o. a 
[0048] ( ^mmytm'F ) i o 

mti\>\ mi^mmf-i on. mtn^yr^r 

««l±fCGaNM'.y7TJi$::ft-LT. Sii)<7y}^- 
rcOnSGaN®, S i *Sh'-7•$^^fc nSG aN*»/c> 

( G a N mm/ I n G a N#Ffl<?) 
, Mg7!p'K-r$iXJtpSGaN*^f>^ 

1. pMGaNA>^>:5r4p^^ y Ka. Mg*>'F-rSix 
Jt pSG a N**^,^:* pi!3 y ^ ^ 

fznmtmi^L. aT(^jioizm^tm^^tix\>^ 

fflL, C:<7)fi}jj!ci:M^|,iii#f4s^Si^lOti£ffl 
X'^i,, 

[0 04 9] p:t-S-y^'«fii{4, pM^y^-^Mi 



[00 50] t^. nm®«. x-y^y^tiOpSn 

[0051] =Sr*5. *IISScojg®Tt4. ^'MM.^^pm 

Ot-(4^ < , . I n G a N ^rfijffl L^c*-«i^# 
Fffljtt Lt^»^V^L. Si, Zn*iH-r§iX!tGa 

[0052] tfz. ^mw^mi-i ocr,^ytmi>i. i 

ncO^^MSr^h^-^^ClfclcJ: 0, 4 20nm*>/i>4 

9 0 nm(OeHtfcv>T±l^t-:? Sr^flvC: i:*^ 

T't4^r<, 3 6 0-5 5 0 nm{Cl63Kai[i^$:WL.TV^S 

[0053] (rj-T-O-^^Sm) 3-T-fy^Smi 
2 {3K^3ttt«f4) ti, 'J-H71/-A1 3cO;& yrrt 
{Ci5ltii>fll. 0^«!^3t*i^ 1 Oi7)IBt5-^ 

«|-ri.«3t*l li:ii-^LTfflv^<i>ti2>. a-T-fy^/ 

mi2<r>mmmmtLXii, x^K^sfj^fflsg, aur 

[0054] (U-K7^-A) y-F7U-Al 3 

-7>>yM;-Ki 3at'fy-t-i;-Hl 3bt*^ 
4>mSfL&. Vl/yh'J-Hl 3ati. ^^#c5%3tS 
1^1 OSrEa$-^St>orftl). -^-^yhU-Kl 3a 

iO±M. ;<?-yrj^(c^r)TfcO, ;<?'yri*it^^«s 
m.m^ 1 0 ^ r-f y K L , f g^^f*^3tSi^ 1 0 CO 

^mm^. :^-yrmmim^i¥i itmu^-T^y 

1 2 i: -C'S-^T V^S . y mz^HiamM^i- 

1 0 &«i;!i:a u v-^ y m; - k 1 3 a ^:^mwmm 
^f-ioffi^mmmtLxnm-thzthX'th. z<r>^ 

-Hi-'5:«^te»tti:»Stt'7'f-^14t<0«i^*s 

^i^/onS. ^I^f*:^3t^^^l Ofc-7'^yh'J-Fl 3 

a^o^^-yrtcor^fz-Kyh' (^) ^4, »mmmmtc 
fih. tfz. y :!:~7,y^y^mwmm=?-io^j:}£i.z 

iOvr^yhU-Hi 3ai:r^ d^y F-fShfttcSm 
W«^^ffdfct4, Ag-x-j^i:. ;&-,-Ky/^-;^ 

^m.f^yy'tcmm^^hzttin'th. tt:^ 
f^yy-^m^^hztijX'th, -^y:*— u-hi3 

bti, y h U - H 1 3 a±lCiiS$ixyt:^{*:^ 
1 0 iomSi 3 *>^>gl/S5l«tt'7'f -Ir 1 4 1 <018$^ 
£i<J«^$-Sl.t(OT'S).?.. -f y-t-'J-Fl 3b{4, V 
y h 'J - H 1 3 a t cTjUg^fit^jaitc J: 3 - h i£-5i 



!(9) 003-32167 



m 



2003-321 675A) 



■thZ. ti^nt L\\ v^y h U- K 1 3 a.±.\zim.<r> 
^ftfBt^i^l 05rigft7ti©^{i. ^S-^mttV'f ■\'|5| 

[00 5 5] (^mitV'f-^) ^!Ett7'f-\'14{i. i|i 
0<ir)Sffi3t'J-K7^-jUl StS-m 

[00 56] (^-;l-HI35«) t-;H<gi5ffl 5{4. iji 
2, Al 3ai^^SttV'f-\'14^i:S:^h 

^ffrlBK*^ 1 0*>/5><Ol&|6]ttSriaftt;t'). 

ScoMi^mm^t LT{4, 



[ 0 0 5 7 ] OT, ^^mz^i,mimm^i^. 
m{z':>\,^xmmmimifxmmti>i3i. zcomii&mizm 

[ 0 0 5 8 ] ^t>. mm^ii. ammKom&t: i o 

imiz. i)gf?jhf^, mmf^i/ 10 tTiSiTth<^ 

[0059] 

%mzmm?m3tW(r>mm i-^emmm i ~ 

2Sr^-r. tfz. ia3;^s5{4, mmm2mf3(r>m.^ 

m2Rx/3 (omvamm^irE x = 4 e 0 n m-cmm l 

fzb^<^%^x^9V)V^5rs.tmX'hh. 04J4. HiS 
fi?92at/3cOg-fl:$8!)^mc7)S)SX'<.i? ViVi^-tmx 
hh. I15«. llteCT2&lA'30M'ft^?!liJ3K«t«7)S*fX 

[0060] 

imi] 















(Ca/Sl/Eu) 










(Dm/ cr log) 


(Om/0fU4) 










laRI t35tftxSh 


BN 




5.33/0.410 


4.69/0.378 






t.99/$/0.0( 




1350ncxSh 


BN 


NH, 


S.6t/D.412 


4.31/0.415 






t.94/5/DX)6 




me t350rcx5h 


BN 


NMa 


5.13/0.356 


4.67/0.419 






1.97/5/0.03 




1350*C><5h 


BN 


NHa 










1.87/5/OiM 


B 


1350^ K5h 


BM 


MHa 










t.97/5/Oi)3 


A) 






NHa 










1.fl7/5/OX)3 






Mo 












. 1.97/5/0.03 


F« 


I350ncx5h 


BN 









[0061] 



(to) )03-32167 



2003-321 675A) 





(460nm) 


SJS«t£ (%) 




X 


it 
y 


(%) 


(%) 


(ivn) 


100*C 


200°C 


300*t: 






0.406 


135.5 


139.0 


612 


93.7 


67.1 


23.5 


mmmz 


0.583 


0.410 


97.6 


96.5 


610 


99.8 


81.1 


37.1 




0.590 


0.401 


133.4 


148.0 


614 


92.9 


58.1 


12-5 




0^ 


0.400 


128.7 


136.8 


612 


97.7 


70.6 


22.6 




0.587 


0.405 


137.6 


141.1 


612 


95.8 


65.8 


21.6 




0.586 


0.4O6 


116.1 


119.1 


611 


95.7 


68.1 


22.6 




0.581 


0.410 


100.0 


100.0 


610 


97.9 


7^7 


25.7 




0.58 


0,411 


65.1 


65.4 


611 


99.6 


79.6 


29.6 



[0062] 







Ca(%) 


&u(\] 


H(X) 


0(%> 


(ppm) 


Mg 

Cppm) 


Sr 
(ppm) 


8a 

(ppm) 


2n 
Cppm) 


B 

Cppm) 


A) 
(ppm) 


Mo 

(ppm) 


Mn 
(ppm) 


(ppm) 


Si 


^mi 


W.I 


1.2t 


Z9A 


0.B7 


7 


7 


f80 


1 


9 


<1 


110 


<1 


a 


<1 






23.7 


a46 


31.3 


t.35 


6 


13 


70 


6 


360 


<1 


30 


<1 




<1 


^1:^100% 




22.4 


Z4Q 


31.5 


0.97 


8 


)d 


SO 


6 


9 


<1 


30 


<\ 






^m$ioo% 




232 


1.20 


29.) 


0.60 


7 


8 


150 


6 


$ 


<1 


90 


a 




<1 






23.1 


1.21 


Z9J» 


0.90 


9 


7 


110 


8 


7 


S10 


too 


<i 


<i 


<1 








1.21 


25.3 


0.S5 


9 


10 


120 


6 


4 


<1 


90 


<i 




•<1 






23.1 


l.?2 


2».4 


O^S 


9 


8 


120 


5 


4 


<1 


30 


490 






^ft^100% 


\mmz 


23.1 


1.22 


29.) 


0.98 


480 


8 


140 


6 


5 


<1 


90 


<1 









[00633 mmm i-ea. :^w^izm Lx m y n 

(2/3X + 4/3Y) : ZJCB. A 1 , Cu. Mn. 
Co. Ni. Mo, Om/F eii^fp^shmi.'OMlitlh 



Mv N 



(2/3X+4/3Y) 



WiCaSr, MfcJiSiSr, ZJCfiE u ^ffll,^T, Ca 

2 - 1 E u t s i 5 Ns TS-t, ^iSfi^j i-^ecomim 

E u coE^Wg-S: t , C a«E^|iJ^$- 2 - 1 {C^ Lfe 

tcOTifil.. S iOSJc^tLT. HSIWKis 0. 0 
3.mmm2li. O. 0 1,||JIW3{i. O. 0 6T^ 
^tlSE^Sil^cOEuJr^^rtTV^I,. Mg. Sr. B 

a. Zn. B. Al. Cu. MnAX/F eCOo'h'J'-^K 
b i> 1 mXkimp P m*-4.^Wp P m^*$ilfcg^l: 

asNj :Mb^-<SSi3N4 : g?ibi'>nt'!7AE 



U2 O3 =1. 97:5:0. 03T3^I.. 

mit:^fUi^'^M.C 3.3^2 14. 47g 

mftir^msis N4 3 4. 7 5g 

Sf-ft;jL»>oh°»>AEu2 O3 0. 79g 

5^m>k1fX^'^\Z^^LX . *«»1 3 5 0-CT5^EI. 

[00641 ^liO. Uttfi^Hcoa-fbifiJ^itftJcti. 
a*ffl^3^<7)fl!j{c. 0*^0. 8 7M%. ^-L-T. M 
g. Sr. Ba. Zn. B. Al. Cu. Mn&lXFe 
ifif^PPm'm.iS-^^ixX\^i>. Siti. 10 0*><^>± 

immmimm\\^tzmM.%ifi'k^^in.x\^h. ^<r> 

^t^fr&VMg. Sr. Ba. Zn. B. Al. Cu 
&VMnti:i5ftl^^3taiS2r*^&. -JKtcfiEffl^fl 
X'i>^h^WmM=FM 10 0-15 OX:tTmjL^ 

t?>fziib. mmi'crtmmzm-immmiim^txo 



(a 1) )03-3 21675Tp2003-321 675A) 



J 1 Jb^e(r>mm'M^cr)^m^iii^i^xmT 

[0066] mmm i <r)mm i -sumtmui^iz^ 

c 0 0 6 7 ] mmm4ii. M^n-i^ixmmm 
s•^T^^v.^ 2mmT$>'yxi,. mmm. mm 



m^xh-^xh. m.^mim>^xm\.^imitmix 



■cf>-oxi^\^mmm7ri: ztnzx'07)\^ii-i 

'J ^T>*J^3Kf4:tf,{c^:^ tX<h,=tV f^ryi-t^ 
i-?>liMmi<^mii. mm^<r)1SiT^^tX\>^ 

mizmiixti<zbmtu\ ttmnn. 
'^^i^'PizFei-t^UciiCD^^Uc. ^evyfy 
i-:>&Ru'm^^mmzx*). f em^i^fi>iztt 

*«.Jt«>. mizm^txuKztmttw 
[0068] Kitrnmy^^mmm^M^menz-r 
^^izitm.m^ff'ofz. mmsit. mm 
i^jcmco^i^^i-^mimim^#x$>&coiziit^ m 

7 a. mmmimitmmscomimm^i^^. ex= 

4 6 0 nmXmi&Ltit^cO^x^i' h/U^TntWiX 

[0069] 
[^2] 



[0070] 















Ca3N, 


















). 87/5/0.03 


2.60 


6.95 


0.>6 


2»« 800*0 K3h, 
I350tix5h 


BN 




0.1/3 




Cai.„Si5N,£iJoo3 


t. 97/5/003 


M.47 


34.75 


0.79 


800'^><3h. 


BN 




! 






1.97/S/a03 


14.47 


34.75 


0.79 


llftRI 1350% xSh 


BN 




1 









(4eoiifn) 






x 


y 


ms. 

{%) 


{%) 




loox: 




300t 




0.585 


0.407 


99.1 


100.5 


99.1 


93.3 


62.8 


18.2 




0.584 


0.406 


128.7 


136.8 


133.1 


97.7 


7D.8 


22.6 




0.565 


0.406 


13S.S 


138.6 


138.0 


93.7 


67.1 


23.5 



[0071] mmacommco^-^itmii. m.^ivi^ 

"^ACagNj rg-fkir-f^Sig N4 rK-fkaT^oe 

•>AEu2 03 = 1. 97:5:0. 0 3T'J)0. +^ 

\z^m'fx^t^hff)^^Ltz. --ji. m!mA<r)wm 

OE-&it$Ji. it«!0!l3tlil^c7)t<7)i^fflv>, mm 
i:P]j||®<7)Mg. Sr. Ba. Zn, B, A 
1 . Cu. Mn&(/Fe$:|SppmigS-&:ftS. Hit 



<cAn. ^ai3!>»/9^>!f{z#ffl^m^*«)8oox:T'3B# 

^S-ffV\ $'o{C^^{C#aS'^flr^*«Jl 3 sor 



(a 2) )03-3 2 1675TP20 0 3-32 1675A) 



S:ss=o. 1 : 3<om^x'hh, -n. mmi 
\t. ryt-r^ffls^*, ^^\znm:n\yii^i 350 

[ 0 0 7 2 J ^2mm7t^hm(>-b-^j:i. a (c, 
3c7)56^S{i, 9 9. 1%T-J)|.<0JC^^L. I?i 
«^>%?fe«I^Ji. 128. l%t. 29. 6%t^)SS 

mi. 99. l%T'*l.cOt*^L. Ilifi0ij4c?)x^-.;l.df 

131. l%t. 3 2%t[6]±Uv:, 
{C. ltlS!Caj3<0!l^$!l^li, 10 0. 5%X'hi><r)\zn 

mkm^<r)^'f-%mi. i36. s^t. 36. 3 
[00731 $ ^.tciufifira 1 x\t. mmA. titssLt 

1350-CT5Nf|g. j^SrffvV •9>-:> < 0 1 5^ra*> 
JtT^fflil-eJ^filtst. 13 5. 

5%i:, it«f0!l3fcJt^T3 6. 4%tr6l±Ujt. * 

:x,y{^)V^-%-mt. 1 3 8%fc. Jtilffi^ 3 Jt^T 
38. 9%t|6j±U^. $^>ic. a^ja^Ji. 138. 
6%t, Jt««?ij3fcifc'>;T3 8. l%i|6l±Uc. $/i> 
IC, loot LTSaS^n-y ^<OfflJ^fll^-^b•C' 



^W&.-^^X7i.h}i . Jt«[0113TJi. ?ag2 0 0'CT' 

{i6 2. 8%-c-j>«.o{c*fL, %m\ui. wmx(> 
7. i%t, i«v^a®s-^t;t. ii)t3oox:-eJ4. ib 

!fi5?W3<^18. 2%{c«U. ||ilMl<02 3. 5%i:, 
^v^iS:fi$r^L!t, dcoa^^ti. ^^^O^ffijc 

m.2<ri^m^t>i^wf^z^hmmmm(r>■}i■hK 
if^T gftt wmtmm'&.^^. . ^ixfc j: 

[0 074] <IIM«^7-9>||Mffll7<4. ^^Kf^coa 
*^^7Cl^7&*S r , . 97EU0. oaSisNsfJ) 

■fk^^-^^s i 3 N4 : s^k3.':7ne'>i.Eu2 03 = 

1 . 97:5:0. 0 3T'S)I.. COII^I4j|c{4, M 
g. Sr. Ba. Zn. Al, Cu, Mn. Co& 
l^Fe*S2 5 0~4 0 0ppmj8iS^*$*iTV^S. C: 
<7)3-fl:-^S^Sr. SNS-PtiricAn. 8 0 

0~10 0 0*CT3l^raM)SL, -eof*, 1 250~1 

3 5ox:r5i^isim$-tf^\ 5B$ra*'(tts?a^T\ 

t*^^^?^a]2:^f-5fc. T>'^:::.r;<fX{i, 1 1/min 
Wk%^<ri2QQ'C\zmh'im.mt\i. 8 7. 7%i: 

[0075] 
[^3] 

















9195(1 








Srij7Si5N,:E«oo3 


Sr/Si/Eu =1.97/5/0.03 


ZfiWS e0O-100O*Cx3h. 

laso-iaso^xsh 


NH3 


BN 


4.47 




Sr,.,C«p,SiBN.:Eu 


Sr/Ce/Si/Eu 
=1.26/0.54/5/0^ 


znsk soo-iooccxah. 

1250-1350t:x5h 




BN 


as 




Sri.4CaoiSicN,:Eu 


Sr/Ca/Si/Eu 
=1.379/0.591/5/0.03 


2Affi eoO'-iowcxah, 

^SO-lSSOlCxSh 


NH, 


BN 


8.fl 



[0076] 



(a 3) )0 3-3 21675 ( P 2 0 0 3-3 2 1 6 7 5 A) 







ftjft^ (460lrm)) 


(S) 






fin 
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89.9 . 


119.5 
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97.9 



f 0 0 7 7 ] ^0ii8tt. nmffymmmmas r 

±Si:2.^n\;^A(0^izU. Ms. Sr. Ba. 
Zn. B, A 1 . Cu, Mn. C o&t^fp e*J*!?2 5 0 

fi?iJ7tR^om^frT'MJ«^fTo/c. 08{i. HMW 
8^^Ex = 4 6 0 nmTiieLyit ^cOffeiKX'^^^' h 
^l^S-.-K-tHT-J)!., E8*>^>H^^>*»55rJ;5IC, Ex = 4 
€>Onm(r>^^:i.^^h/l-cr,^itmLt:tZ^. II 

^hitt:t^<o:^i!i. mmtzi^y h L/C, lBe;^'< 

^' h/Poe-^Ji, 6 57nmT'*>l,. « 



/C, Mfi^8<Ot3tef*Sri . 4 Cao. 6 Si 

5 Ng : E u<7)fi^55${4^ 15 1. Si^T^ 

[0078] mmm9ii. e u coiH^sij^^s!;c>t t«o 
Thi. mmm9hmcmmmbmm. B^mm^m 

Sr^-n-r. ^/v:EuillSS:35;e.Sif:tJ:'5f65l5«:^tt6 
37 nmtKc^. ^^ma. 200'CT'97. 9%t 

[0 07 9] <m&miojm2o>mmmionm2 

[0080]. 
[«41 
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0.25 


6.5 






8N 
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0 . 0 3 S i 5 Ne > f£^)-|i)5£7C^**Mg, S r. B 
a. Zn, B, A K Cu. Mn. Coat/FeT', « 
i)-fii^;7cS**2 5 0—4 0 0 p p mJRK^^r^^lt 

s. zcommmicomm^izBN. Hs bos . Mgg 
i3jiBN$-, mmmiAjbmiiiiHsBOsi^m 
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i|i<aicfflv^?t. mmim^miojbmi 30 
3 *>^JSM 1 0 t . njg^j 1 4 j^^ 1 7 T- 

^M0>J 1 4*»'gt,S*K . mm 1 8;^S2 0 T 
[ 0 0 8 2 J <fl!l<7)||S6P!|>g^t!U!i^3t«scoa^<;)||ife 

(2/3X + 4/ 3Y) : ZC7)&^^fu^\ZM g , S 

Ba. Zn, B, AK Cu, Mn, Co, Ni, 
Mo, OmF e^>t>^mii ^miitii>{k^< t i 1 

^m^com^^Ttmx'hh. Be. iwg, c 

a, Sr, Ba, Zn, Cd, Hg<r>l Ifi*>^>^SSf 
Si, Ge, SnCOI Vfi*>A,/i:|,|¥J:151||fft|,i}'-:5r 

Z»i, Eu*Sff^LVW, Cr, Mn, Pb, Sb, C 
e, Tb, Sm, Pr, Tm, Ho, E r^rfc'tiSM-t 

1 0 0 8 3 ] m^^^i^m^m^mti. s r 2 s 

isNg :Eu, BajSigNg :Eu, MgjSi 
sNq :Eu, ZnjSisNe :Eu, SrSiyN 
1 0 :Eu, BaSiyNj q :Eu, MgSiyN 
1 0 :Eu, ZnSiyN, q :Eu, SrjGegN 
8 :Eu, Ba2Ge5N8 :Eu, MgsGe 
gNg :Eu, ZnjGegNg :Eu, SrGe7N 
., 0 :Eu, BaGeyNi o :Eu, MgGcyN 
I 0 :Eu, ZnGevN, o :Eu, Sr,. gCa 
0. 2Si5N8 :Eu, Ba,. gCao. 2815 
Ng :Eu,Mg,. gCao. 2Si5Ng :Eu, 
Zn,. gCao. 2Si5Ng:Eu,Sro. qC 
ao. 2Si7N,o:Eu,Bao. 8^%. 
i 7 N, 0 : Eu, Mgo . e Cao . 2 S i' 
yNjo :Eu, Zno. gCao. 2Si7N, q : 
Eu, Sro. gCao. aGeyN,© :Eu, Ba 
o. aCao. 2Ge7N,o :Eu,Mgo. eCa 
0. 2Ge7Nio :Eu, Zoq. gCao. 2^6 
7N, o:Eu, Sro. sCao. 2Si6GeN 
1 0 :Eu, Bao. eCao. 2SieGeN, 0 : 
Eu,Mgo gCao. 2Si6GeNio:Eu, 
Zno. eCao. zSieGeNio :Eu, Sr2 
SisNg :Pr, Ba2Si5N8 :Pr, SrjS 
isNg :Tb, BaGe7N,o : C e:5rt'**S!jtT 

^i>. fit, *^Bfl{i, zff)w.'(mn^mzm^^tii 
[0084] <^^m 1 >0i o«i; ^m^z$^h^ 



[0085] mMt ixm^^^-f^m^mizfih 

4 60nmOI nGatimmm^^th^ii^mi 

5^i^ 1 0 1 ^fflv^s. wm^mm^ 1 0 1 fctt, p 
m^^mt nm^mtm^^tixti*) (mil 

ffil 0 2^iiife$fLS^mttV>f-\rl 0 4i}im^^tlX 
V^l,. U-h*mflil 0 2mjg&g3J:^{c^fJil:« 

1 0 3*>m$ix, Mfg$-i5&ii:LTv%s. ^mwm,m 

^ 1 0 l<0±:^rJCt±, ^N'-y^r-y 1 0 5(7)±mzhi>v 
•y K 1 0 6*><5>@tXS2bl6tt<^«a51 0 7*sSlt4.nT 

S3S3ttt<^.^g51 0 7<:Of*l®Wi, *3%bH{c^S 

s^bti^Tfeft 1 0 8&x/a-T A >yu¥i 1 0 qco^- 
^iSCT 1 <^mimm.w^mth . -y ^-y i o 5 

{i, flS5*»til3t-)21*J8nim->-l 2mmOI:*rje"r*> 
[0086] 1 0 1 X'it^l,z^Ltz% 

V)v\Lif. ^mmmmmt'ik- 1 o s\zmi^ 

08<C, life5^fg7tll3t*SrA 1 2 O4 : Eu, 
¥28105 :Ce. Tb,MgAli ]0,9 :C 
e, Tb, Sr, Al 1 2 O2 5 : Eu, (Mg, C 
a, Sr, BaOa*>^^^< tt IJJLh) Ga2 S4 : 
Eu, "^^WmmimSr^ (PO4 > 3 Cl : E 
u, (SrCaBa)5(P04)3Cl:Eu, (B 
aCa) 5 (PO4 ) 3 C 1 : Eu, (Mg, Ca, S 
r, Bac0 5*>^^^<i:t>lliLh) 2 B5 Og 01 : E 
u. Mn, (Mg, Ca, Sr, ^z.(r>o%'y^j:<tia 
\\>y±) (PO4 ) 6 C 1 2 : Eu, Mn, ff^M^ 
1k%W^2 O2 S : Eu, La2 O2 S : Eu, O 
3 : Eu, Gaz O2 S : E u^rf^ h'-rf-SCl tfc 

[0087] JiLhco J: d iz txmSC^tliZ?t^Stm 

x'hi, z<DXoiz. ^m^MX'hhmty^ 
mti>ztx\ *ttt^<i63»3iB&^T#, am. 

[0088] <mMm.2>mui. ^w^\zmm. 
mm 2 ^f^-tmx'h s . la i U4, *i%Bfltc8s?63^ 

W.2(r>m:X^9ViVi7fctmX'ht, HI 2»4, 

mz^h%i(Mm. 2 <nmMmm-tmx'h h . 

[0 08 91lbl^i:2tt, ^yrATm^\±.\Znm 

m/pm<r)Gam<^^wm2m^^fi. Stnaa 

t^pM<^^^i*®2(C'Sfii3*iig{t^>il, K«@3{4, 
^ttV-f-\rl4fcJ: >3'J-K7U-A1 St^mSi^ 

ai^n -7^ 4 yym 1 2 xMhti. y - h 7 w—a 1 
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3. nmi im:j-T^yi^m^i 2mmM\i:^ 

TS«l±JCn+ GaN : S n-A 1 GaN : S 
i. n-GaN, Ga I nN QWs, p-GaN:M 
g> p-AlGaN:Mg, p-GaN : Mg<OJlfcS 
J1$*ITV^S. gkn+ GaN : S i IftO-SSJix-y^y 

/$ilTnSmfll*J»^§iXTV^S. ap-GaN:M 

±aijc{i. 1 0 immthtiibm y r 

3t(* 1 1 \z\t. %%m 1 m.\mmm t y a g^^^k 



Jt. S3t«Jl I't'l^^^^nTUI.YAG^^^K*^. 

TK-r. colli. ii2^ii/m3<osBfcx'^^' 

20563fe^ttS:^-r. 01 2. ^5Ji. *f6Hflfc«S% 
5iaiM20ifcimai: Lt. YAG<oibe«fc&fflv^itJI 

t0090J 
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FWHM(i)rn) 
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[ 0 0 9 2 J -mmz^^^^m. 2 (Tymmmm . 
a, 1 m.\wim.m.)i . n-x -f y^^as^ 1 2 

-tf "^AT-ft/g^flTtYAG (-f y Mi>>A • T7l/ 

isrfflv^s. ziii^mytPif:! 1 commits, ^-t-o 

: YAG : mmi<7>mtm.±i/^=' 2 5:6: 
'3T-J)S. -^r. #fei|^^<*:^S^ t YAG«0ll5t«t 

*t: YAG=2 5 : 60MJtTS^LTV^|,. 
[0093] *^HBIC^|,^7tJIS2 1 . ^^^mW^ 
3fe*^ai^YAGc7)^3Kf*t S:fflv^7t%3K^St Srit*? 
■ri.. C<OYAGcom3K«c<i. b--^'^**i4 6 3. 4 

596. 0 0nmt^:5rS{ig{c^X'>^^'hyPJ:g-L 
Tt^|..-feffi^SICfcV>Tt>, YAGcolS3K«cO;^iiS:ffl 
^^t:m^\i. felSlx = 0. 348. epy = 0. 3 



li. feilx-G. 4 5 4, feply = 0. 4 1 6T'S$^i 
i.*i^2r^l>ycefeT-*>S. feiSfiJi. 2 8 2 7. 96 

^•^rLT^^l.. sf^, *iiBBi:#i.%3i^a2Ji. 2 

4. 87 lm/WtV^aSv^||3tS!i¥$:WLTV^S. C 

coct^'ii,, mm^izm^^mMm^mthztm' 

[0094] 

/i-o-ajs-smt. mKo^^^i' hfutm^j:imm 

tm^tl C t , mWJcli. Ttj^fc^i'f-A^ <b»fe«li? 

'^^ir^x/r-zm^co&^tz^m-hm.mtmti 
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[0095] *56Bfl{i, mm^. T -f xrv^ . p 

DP. CRT, FL, FEDai^J5?l=^, »fe 
\m^m<r>J^-v'?y^ (LED) « 

*) , mif>xmifzmti^}mi:^-rh . 

[HI] :^mizmm.m&2 ^^.trnvhi . 
[02] ^^miZ'^i>mimmm^(om^ijmi:7Frt 
mx'hi, 

[03] ^fi?!l2ZitX3i7)a^k;!}t5®3t<*^Ex = 4 6 
0 n mX-mm Ltc t # <D^:^^i^ h/l^Sr^-TST'* 

[04] mmm2m3(om'imm^tiicomis^'^^' 
h/\^i:^tmx'hi>. 

[05] HSlfifl 2 at/ 3 <r>m^^9ti^ff)^x^ff 

[06] 3 (ommimtP^<r>^mw^ 
[07] ^0i!iai/itKM3og-fi:!|%i^3t*^, E 

x = 4 6 0 nm'ClieLJti: 1^(35113^^^^ 
[08] ^fi»l8cO^-fk!|*lS3lfc«c^Ex = 4 6 0nm 

[09 ) MSfi^ 1 ocomfitmMLfzm^mir: 
^^■tmx'h^, 

[011] ^mmz^m^m2(om^x^if 

[012] *l6BB{c#SI6il^S20feKffig{^S^t 

mx'hh. 

p 1 is^fcoLsi^M g^^^m-h , 



P 2 urns i 1 ^$-^?^ti>. 

P 3 JIf-f<7)L&t/M g^S: , M^HSvtftmt 

p 4 s i Ri/A 1 ifs- . mmm9i,'¥-cs.it 

•ti. 

p 5 LsiXM e^<r>mmi^:^m-h . 

p 6 s i A 1 ^coM^b!B!i ^ ^^-r s . 

P7 Eu(rHt'^Exi2 0j^mm-h. 

PS L&t/Mg^cOMibl^. SiRX/Aim<7)m.it 

!BJ. E u tfO-fb^E u 2 O3 . 

p 9 L&t^M sm<r>m.im. s i at^A 1 ^os-ft 

E ucO^b^ftE u 2 O3 lf<0?I-^Sr7*y^:^T# 

PIO Mg, A l^Sr-t^rtSLx Siy N 

( 2 / 3 X + 4 / 3 Y ) : Eu-C^§ni.m3tf*S:#«, 

1 

2 ^iiSSfls;! 

3 mii 

4 y^yr 

1 0 ^mi^m^s^^ 

1 1 a^f* 

12 3-r-<y^gS=R 

13 y-K7W-A 
13a vn^ybD-h' 
13b -Yy-f-'J-H 

14 ^mttv-f-lr 

1 5 ^WL-HgP*? 
101 

102 y-h'msi 

103 i»iSitjt« 

104 ^mttv-f^ 

105 A"-yir-i; 
10 6 U >y H 

107 

108 ^^f* 

109 ^-f^yyu^ 
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